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PLL S ASSEMBLY A10

1 . G E N E R A L  D E S C R I P T 1 0 N

PLL5AssemblyA10isasinglephaselockedioop(PLL)synthesizerthat ultimatety provides the l Hz,10 Hz′ and
100 Hz tuning increm●nts ofthe L0 1 frequency_ Tuning increments are determined by the d19itsin the

correspondingpositiOnsofthetransmitfrequency

Frequency selectinput data is applied to the assemblyin so「ialdata form under Control Board Assembly A 14
microprocessorcontrOI A10assemblyoutputtoPLL4AssemblyA9isavariable50to60kHzsignatin 10Hz

cOntro‖able steps. Since 1000frequencystepsarepossible,thenetresuitsofA10operation(after further

transiation to l Hz incrementsin the synthesizer chain)are l Hz′10 Hz′and 100 Hz tunin9 incrernentsin the
L01 output.

Figure l.PLL 5 Assembly A10 Location

β F の
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2.INTERFACE CONNECTtONS

Table l details the variousinpu」output connections a∩d other relevant data

Table l. PLL 5 Assembly interface Connections

3.CiRCUlT DESCRlPTiON

NOTE

A10 assembly operation is sirnilar(in Operation)to

the general divide―by‐NPと Land charge pump

circuits described in section 4 A revieヽハ′of sectio∩4

at this poi∩t would aid in the understa∩din9 ofA10

assernbly operation

3.l Reference Generation

The 800 kHz from Reference Ce∩eratorAssernblyA12 enters PLL 5AssemblyA10 at」4 This signalis buffered

via TTL NAND gatesin U9 and directed throu9hサ2a∩d〕3 to the A7 and A8 assernblies itis also routed to

divide‐by‐10counterU4whereitisdivideddownto80kHz Thi580kHzsign31iSappliedviabufferu7toa

divide‐by―e19htcounterinternaltoU6toproduce310kHZreferencesignal Sincethishasbeenderivedfrom    t

f

ｆ

ヽ

(

Connector Function Characteristics

」1 ‐1

」1 - 2

J l - 3

」1 ‐4

」1‐5

」1 - 6

」1 ‐7

j l ‐8

」1 ‐9

」1 ‐1 0

」2

」3

J 4

」5

+1 5 Volts

+5 Volts Unre9ulated

Spare

Ground

Lock Detector Output

Enable

Serial Data Check

Key

Ciock

Data

800 kHz Refere∩ce Output

800 kHz Reference Output

800 kHz Referenceinput

PとL S Output

Approximately 25 mA

Approximately 240 mA

+5 Vdc= uniocked′ O Vdc

BITE test

+going puise=enabled

P/O BITE test′ キ5Vdc i ok

TTL,750 kHz

Serial TTL

TTL

TTL

TTL

TTL′50to 60 kHz

iocked′ P/O
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the RF-1310crystal frequencystandardviatheA12assembly′stableand accurateA10assemblyoperatiOn is
assured

3.2 Divide_by‐N Counter

SincetheA10assemblyrequiresavariable50to60kHzoutputfrequency,a progranlmable counter has been

designed intO the VCO feedback path tO the phase cOmparator_ This cOunter cOnsists Of duat rnodulus divide―

by‐10/divide‐by‐1l prescaler u5 and a pr09rarnmable divide‐by‐N counterinternalto u6 Together,u5and
the prograrnmable portiOn Of u6 create a total division range of N = 5001 to N =6000,where N is a functiOn

ofthe digits entered in the l′10,and 100 positions Ofthe frequency display

The output ofthe divide―by‐N(ountervvillalwaysattempttOequalthe10oookHzreferencefrequencyatthe

phase comparatorinputs,despite changesin the divide‐by,N fector due to changing the l,10′or100 Hz
exciterfrequency display digits The VCO freque∩cy vvi‖change to accomplish this(in response tO cOrnmand

釧 船翻 糖 撤 罷宅謎::告:常
品吾端 撚 静温 汗推盟1官瀞 部瀧 評

′

The exact value of N is deterrnined by the value ofthe digitsin the l,lo′and 100placesofthedisplayed
frequency These front paneiselections cause the A14 assembly to ge∩erate a serial data code containing
information pertaining tO the values Ofthe digits chosen This cOde is applied synchronOusly with the 750 kHz

systemciOcktOu6whenevertheU6enablelineis9atedOpenbytheA14assembly ingeneral,N =(6000-

XXX)′Where XXX is the value of the three least si9nificant bits of the transmit frequency The least significant

digitis nOt selectable and is 31Ways zerO

For exarnple′tuning the RF‐1310to 10 401470い′lHz wOuld make N =(6000-470)=
wili be(N)(reference)=(5530)(10 000 kHz)= 5530N/1Hz The VCO Outputisthen

produce the A10 3SSembly output at 55 30 kHz

5530 The VCO frequency

divided by 10oo tO

the foliowing fOrrnulat

di9its of the transrllit

The actualfreque∩cyoftheA10assemblyoutputmaythereforebecalculatedfrOm

f= 10(6000,XXX)Hz′ ハヽ′hereXXXisthevalueoftheexciter loO日 z′10 Hz′and l Hz
freque∩cy

3.3 Phase Comparator and Charge Purnp Operation

PhasecornparisonOfthelokttzreferenceandthe10kHzvcoderivedsignalatthedivide―
by―N counter

outputis accomplished by a phase comparatorinternaltO u6 When these two signals are equalin frequency

and phase′the phase comparator Outputs at TP2 arld TP3 are esse∩tially 5 Vdc U8 functiOns as a bufferfOr
the phase comparatortO the input ofthe charge pump circuit,consisting Of Q5′

Q6′and Q7 This5,volt ievel
holds Q6 and Qフoff Consequently′ Q5is also off and the voitage across C24 is at sOme constantievel This
biases Q4 to sOme specific sOurce current,a∩d the voltage across R16 at TPl is cOnstant This vcO cOntrol
voltage holdsthe Vco frequency co∩sta∩t′so m eⅥ′here between 50 and 60 R/1Hz

Assume thatthe VCO derived feedback signat atthe divide―by―N counter outputissuddenly lesstha∩ the
refere∩ce frequency Thisis what will happen attheinstantthe divide―by―N factorisincreased_ Since the two
ph3Se COmparatorinputs are∩ o longer equal′the phase cornparatOr wil1 0utput a series of negative puises at
TP3 Q7 willturn On′ forcing Q5 on Q5 willstarttO pump chargeinto C24′ causing Q4 to conduct rnore
current as the voltage acrOss C24 increases, This prOducesa higher dclevel at TPl The VCo frequencyヽ

河ill
increase in respo∩se to it untilthe signais atthe phase comparatorinputs are again equal Asthe VCO derived

Si9n31i5 3pproaching the reference frequency′the output pulse width at TP3 will get srnaHer untilthe signalis
essentially +5 Vdc a98in Q7 and Q5 willturn off The vOltage at C24 will「est atthis new higher dc value
causing the VCO frequency to also rest atits neu′highe「value
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Assume thatthe VCO feedback s19nal atthe divide‐by―N counter outputis suddenly 9reaterthan the

reference signal(meaning that the divide‐ by―N factorhasiuStdecreased)The tWO phase comparatorinputs

are agai∩unequal′but∩ow the phase cornparator、A′十11 outputthe ne9ative pulses at TP2 Q6 wilitur∩O rl′

drawing charge out of C24,and causing the VCO controlvoltage to drop Co∩sequently′the VCO、ハンill Shift

iowerin frequency′and the VCO derived si9nal atthe phase comparatorinput will again apprOach the

reference frequency_ The output puises vvili become very narrow and the s19nai vvill alrllost becorne a steady 5

Vdctevel ThisvviliturnQ6offandtheVCOwi1lstabilizeatthetowerfrequency_

3.4 VC0 0peration and Control

A charge purnp(ircuit consisting of Q5′Q6,Q7′ and asso(iated componentsin coniunction with filters C24

and C25 convertthe two phase comparator pulse outputsinto an analo9 dc controlvoltage. 8uffer amplifier

Q43pplies this control voltage to the varactor diode string in the VCO The VCO itselfis a」FET(Q3)Hartiey

oscillator stage whose frequency shifts as the capacitance of the varactor diodes changes vvith changesin

controivoitage A netcontrol voltage change of 5 Vdc to 10 Vdc prOduces a net VCO frequency shift of 50

MHzto 60A/1Hz Notealsothatthe 10voitlirnitcorrespOndstoN =6000′ while the 5 voltlimit cOrresponds to

N=5001

The VCO outputisfed throu9h 10 dB attenuator network′R10 and Rll′to a Ⅲ 20 dB gain amplifierstage

consistin9 ofQl′Q2″and as50Ciated cornponents This outputis split and sent to divide‐by,N circuit u5 and U6

and to a divide―by-1000 dividerchain consisting of Ul′U2,and U3 This divider outputistherefore at a

frequency「ange of 50401 t0 60 kHz(in lo Hzincrements)and iSthe PLL 5 output.This outputis fed throu9h J5

to PLL 4 Assembly A9 where furthersignal prOcessing occurs,

3.5 BlTE Circuits

TheA10assemblycontainstwocircuitsforself‐ test evaluationi

.●    Lock detector Q8″whose outputis O Vdc whe∩ever the PLLis trackin9 prOperly Thisline is

constantlymonitoredbytheA14assembly itvvi‖ cause a front panei fauitlightto appearif the

ioop ever untocks

e    Serial data check that verifiesthe tuning data frOm the A14 3SSembly has been received and

properiy tra∩siated into the correct divide―by‐N factor A seri31 data、A′ord is sent on the data li∩e
｀
     (」l pi∩10)and the∪6seri31datachecklineisreedb3CktOtheA1435Sembly(」 l pi∩7) lf the

word has been received and prOperly decoded′thisline will pulse to +5 Vdc The seri31 data

check occurs automatically′but o∩ly when the exciter BITE self testis actuated

4.MAlNTENANCE

The followi∩9 adiuStmentsshould not be perfOrmed as a routine maintenance procedure′ but only when a

failureindicates a definite need AIltestsshOuld be perfOrmed with ali co∩ nectiOnsi∩ norimal(ontact′ u niess   ″

otherwise specified

4.l VCO Frequency Adiustment

a    Co∩ nect equiprnent as shOwn in figure 2_

b    Set RF-1310 freque∩ cy to 02 00050 R/1Hz

c    Adiust C20 for 7 5 Vdc at TPi PLL 5 output vs excitertu∩ e freque∩ cy should a9ree with table 2
The output waveforrn should always be a TTLsignal

ぎ

t
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FREtlUENCY

COUNTER
HP 5383A OR
EQUiVALENT

OSCiLLOSCOPE
TEKTRONtX 453

0R EQUiVALENT

PLL 5

0UTPUT

VC0
CONTROL
VO LTAGE 1310・022

Figure 2.PLL 5 VCO Adiustment

Table 2.VCO Frequency Range

Exciter Tune Frequency,

M H z

PLL 5 0utput Frequency′

k H z

Approximate TPl Voltage′

Vdc

２

　

　

２

　

　

２

０

　

　

０

　

　

０

00050

00000

00099

5500

60,00

5001

7 _ 5

1 0 0

5 0

FullyreconnecttheA10assemblytoRF‐ 1310_ initiate BITE seif‐test Exciter must pass ali tests
associatedヽ河ith assembly A10_Testis cOmplete

S,PARTS LlST,COMPONENT LOCAT10NS,AND SCHEMATiC DiAGRAMS

AIl replaceable cornpo∩entsofPLL5AssemblyA10arelistedintable3 Componentiocationsareshowni∩

figure 3 The PとL5assernblyA10schematicisshOwninfigure4,

＼
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Table 3.PLL S Assembly A10 Parts List

Reft Desig Part Nurnber Description

A10

Cl

C2

C3

C4

C5

C6

C7

C8

C9

C10

Cll

C12

C13

C14

C15

C16

C17

C18

C19

C20

C21

C22

C23

C24

C25

C26

C27

C28

C29

C30

C31

C32

C33

C34

C35

C36

C37

C38

C39

C40

10073‐4500

MP-0121

10073‐7116

M39014/02‐ 1310

C26‐0025-470

M39014/02-1310

CK058X103M

CK058X102Ml

M39014/02-1310

M39014/02‐ 1310

M39014/02‐ 1310

CK058X103膨 1

CK05BX103A/1

CK058X103A/1

CK05BX103Wl

CK05BX102M

R/139014/02-1310

Ⅳ139014/02‐1310

M39014/02-1310

C26-0025-680

R/139014/02‐1310

CK058X103R/1

C84‐0003-008

CK058X102R/1

CK058X102M

C26‐0025-100

C25-0003,004

CK05BX393M

C26-0025‐470

M39014/02‐ 1310

C25,0001-301

C26-0016‐ 151

↑均139014/02-1310

C26‐0025‐100

R/139014/02‐1310

M39014/02‐ 1310

A/139014/02-1310

C25‐0001-301

A/139014/02‐1310

R/139014/02-1310

A/139014/02‐1310

い7139014/02‐1310

「u39014/02‐ 1310

PLL 5 ASSER/1BLY

CとIP′MTG′ SPRING STEEL

CAN RECT DEEP DRAX/VN

CAP  lUF 100/0 100V CER― R

CAP 47UF20け る 25V TANT

C A P  l U F 1 0 % 1 0 0 V  C E R ‐R

CAP 01UF200/c100V CER

C A P  1 0 0 0 P F  2 0 0 / 8  2 0 0 V  C E R

CAP  lUF 100/0 100V CER‐ R

CAP  lUF 100/0 100V CER‐ R

CAP  lUF 109る  100V CER― R

CAP 01UF200/0 100V CER

CAP 01UF209る  100V CER

CAP 01UF209る 100V CER

CAP 01UF200/9 100V CER

CAP 1000PF 209る 200V CER

CAP ,lUF 109る 100V CER‐ R

CAP lUF 10%100V CER‐ R

CAP l UF 1007/0 100V CER― R

CAP 68UF20% 25V TANT

CAP  lUF 100/0 100V CER‐ R

CAP 01UF209る 100V CER

CAP,VAR3‐ 15PF

CAP 1000PF 20%200V CER

CAP 1000PF 209る 200V CER

CAP 10UF209る  25V TANT

CAP0 33UF109る  50V TANT

CAP FXD CER 039UF

CAP 47UF209る  25V TANT

CAP  lUF 109る  100V CER‐ R

CAP 1 0UF20% 20V TANT

CAP 150UF 20% 16V TANT

CAP  lUF 109る 100V CER― R

CAP 10UF20% 25V TANT

CAP lUF10け る100V CER‐ R

CAP  lUF 10り る100V CER― R

CAP lUF 109る 100V CER― R

CAP 1 0UF209る  20V TANT

CAP lUF 109る 100V CER‐ R

CAP lUF10%100V CER‐ R

CAP  lUF 109る 100V CER‐ R

CAP lUF10り る100V CER‐ R

CAP _lUF 100/0 100V CER― R
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Table 3.PLL 5 Assembly A10 Parts List(Cont。 )

Ref.Desig. Part Number

C41

C43

CRl

CR2

CR3

CR4

CR5

CR6

CRア

CR8

CR9

CR10

CRll

CR12

」1

」2

」3

J4

」5

Ll

と2

L3

L4

Ql
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Rl

R2

R3

R4

R5

R6

R7

R8

R9

R10

Rll

R12

M39014/02‐ 1310

C26-0025-470

10073‐7118

10073-7118

10073-7118

10073-7118

10073‐7118

10073,7118

10073‐7118

10073‐7118

l N6263

lN3064

10073‐7118

10073‐7118

」46‐0032-010

」-0031

」‐0031

J-0031

」々0031

MS14046-9

MS75084‐ 3

MS75084-10

L08-0001‐001

Q35-0003‐ 000

2N2369

Q35-0003-000

Q05-0001-000
2N2907

2N2222

2N2222

2N2907

R65-0003‐201

R65‐0003‐102

R65‐0003‐513

R65-0003‐270

R65-0003-201

R65-0003‐472

R65‐0003-152

R65‐0003-100

R65‐0003-151

R65-0003‐101

R65ゃ0003‐201

R65‐0003-101

CAP ,lUF 100/0 100V CER‐ R

CAP 47UF209る  25V TANT

VARACTOR 26,0‐ 32.OpF

VARACTOR 26.0‐ 32.OpF

VARACTOR 26.0-32.OpF

VARACTOR 26.0‐ 32_OpF

VARACTOR 26 0ゃ 32.OpF

VARACOR26 0‐ 32.OpF

VARACTOR 26_0-32,OpF

VARACTOR 26 0-32.OpF

D10DE′ HOT CARRIER

D10DE 75mA 75V SA/V

VARACTOR 26 0‐ 32.OpF

VARACTOR 26.0‐ 32.OpF

HEADER,10 PlN DlSCRETE

CONN SA/1B VERT PCB

CONN SR/1B VERT PCB

CONNSい 預B VERT PC8

CONN SMB VERT PCB

COIL 27UH 10%FXD RF

COIL l.8UH 10%FXD RF

COIL 6 8UH 10%FXD RF

CHOKE WV B 50い 閉HZ

XSTR U310」 FET HIGH GM

XSTR SS/RF NPN

XSTR U310」 FET HIGH GM

XSTR」 FET N‐CH

XSTR SS/GP PNPTO‐ 18

XSTR SS/GP NPN TO‐ 18

XSTR SS/GP NPN TO‐ 18

XSTR SS/GP PNPTO‐ 18

RES′200 50/0 1/4VV CAR FIと M

RES,1,OK 5%1/4W CAR FILM

RES′51K 50/● 1/4VV CAR FILM

RES,27 59る  1/4VV CAR FILM

RES′200 59る  1/4VV CAR FILM

RES′47K5%1/4Ⅵ /CAR FILM

RES,1 5K50/8 1/4A/V CAR FILA/1

RES,10 59る 1/4w CAR FILA/1

RE5′150 50/01/4W CAR FILM

RES,100 50/0 1/4W CAR FILM

RES′200 50/01/4W CARFIと M

RE5′100 50/61/4W CAR FILM
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Table 3.PLL S Assembly A10 Parts List(COnt.)

Ref.Desig. Part Number Description

R 1 3

R 1 4

R 1 5

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

Tl

TPl

TP2

TP3

TP4

TPS

Ul

U2

U3

U4

U5

U6

U7

U8

U9

VRl

R65-0003‐470

R65‐0003-513

R65‐0003-102

R65-0003-272

RN55D3651F

R65,0003‐470

R65,0003-470

RN55D6810F

RN55D6810F

RN55D9091F

RN55D3321F

RN55D6810F

RN55D6810F

R65,0003-472

R6S-0003‐472

R65,0003‐103

R65‐0003-472

R65-0003‐102

R6S,0003‐103

10073-7002

J‐0071

」,0066

」-0069

」‐0070

」-0068

165‐0004‐001

105-0000-090

105-0000‐090

105‐0000,090

165‐0004-001

170‐0002-001

101‐0000-019

105‐0000-000

105‐0000‐000

111‐0001‐001

RES,47 59る 1/4W CAR FILM

RES,51K 59/0 1/4VV CAR FILR/1

RES,10K50/01/4い /CAR FILM

RES,27K5%1/4Ⅵ /CAR Flと A/1

RES,3650 10/01/8h/V METFLM

RE5,47 50/01/4VV CAR FIと Ml

RES,47 59る 1/4 ハヽ/CAR FILM

RES,681 019る  1/8VV M ET FLM

RE5,681_019る  1/8VV MET FLM

RES,9090 10/0 1/8NA/M ET FLM

RES,3320 10/01/8VV l1/1ET FLM

RES,681 019る  1/8ヽ`/R/1ET FLA/1

RES,681.010/01/8WV M ET FLM

RES,4.7K59る 1/4V/CAR Flと M

RES,4.7K50/01/4Ⅵ /CAR FILA/1

RES,10K50/01/4X/V CAR FILMl

RES,4.7K59る 1/4X/V CAR FILA/1

RES′1.OK 50/61/4M/CAR FILA/1

RES,10K50/01/44/V CAR FILM

TRANSFORMER′ RF′FIXED

TP PⅥ/8 BRN TOP ACCS 080Ⅲ

TP Ph/VB RED TOP ACCS.080Ⅲ

TPPWB ORN TOP ACCS_080t'

TPPWB YEと TOP ACCS.0801'

TPPWB GRN TOPACCS 080Ⅲ

IC 12013 PLASTIC ECと

IC 74LS90 PLASTIC TTL

iC 74LS90 PLASTIC TTL

iC 74LS90 PLASTIC TTL

iC 12013 PLASTIC ECL

ic n/4c145156 PLASTIC CA/10S

iC 4050B PLASTiC Ch/10S

iC 74LS00 PLASTIC TTL

iC 74LS00 PLASTlC TTL

i C  V R  7 8 0 5 + 5 V  l . 5 A 4 %

／
Ｒ

ｒ
ｔ

夕
′
　

　

　

ヽ
、

《
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Figure 3.PLL 5 Assembly A10 Component Location Diagram(loo73‐4500)
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